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Comparison of predictive and  all  individuals  were  asked  to  avoid  exercise  and  caf-
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Dear  Editor,
Chronic  obstructive  pulmonary  disease  (COPD)  increases
resting  energy  expenditure  (REE)1 due  to  chronic  inﬂam-
mation  and  greater  effort  for  breathing.2 REE  is  the  major
component  of  total  energy  expenditure  and  the  correct  mea-
surement  of  REE  is  essential  to  offer  a  proper  nutritional
management  and  consequently  prevent  or  treat  malnu-
trition.  Up  till  now,  there  has  been  no  consensus  about
which  REE  equation  is  the  best  to  use  in  clinical  practice
to  match  the  energy  intake  of  older  adults  with  COPD.
Therefore,  we  aimed  to  compare  predictive  equations  of
REE  with  indirect  calorimetry  (IC)  in  older  adults  with
COPD.
We  evaluated  20  older  adults  with  COPD  (16  men  and  4
women)  and  all  subjects  were  selected  from  a  pulmonary
rehabilitation  program  of  a  private  health  service.  The
details  of  sample  selection  and  recruitment  have  been  pre-
viously  described.1
Demographic  and  anthropometric  data  were  used  to  cal-
culate  the  REE  using  gender-speciﬁc  predictive  equations3:
Mifﬂin  St.  Jeor  equation,  Harris  &  Benedict,  World  Health
Organization  (WHO)1,  WHO2,  Owen  et  al.,  and  de  Oliveira
et  al.
Indirect  calorimetry  (Metalyzer  3B  --  R2  (Cortex),  breath
by  breath)  was  used  for  determining  REE  after  calibra-
tion  of  barometric  pressure  (960  mbar)  and  room  air  (O2:
20.93/CO2:  0.03  vol%)  using  a  known  gas  mixture  (White
Martins,  O2:  15.94/CO2:  5.01  vol%)  and  volume  (3-L  Hans
Rudolph  syringe,  V  =  3.0  L).  REE  was  determined  by  Weir4
equation  after  measurement  of  oxygen  consumption  (VO2)
and  production  of  carbon  dioxide  (VCO2).  The  participants
were  asked  to  use  a  mask  and  remain  silent  until  the  steady
state  condition  was  reached  over  a  5-min  period  and  20%Please  cite  this  article  in  press  as:  Ramos  FMM,  et  
energy  expenditure  in  older  adults  with  chronic  obstru
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variation  of  VO2,  12%  variation  of  VCO2 and  10%  variation
of  RQ.  Both  room  temperature  (25.0  ±  2.0 ◦C)  and  relative
humidity  (47.0  ±  4.5%)  were  controlled.  None  of  the  indi-
viduals  presented  ﬂu,  cold  or  cough  during  the  assessment
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BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)einated  or  alcoholic  beverages  consumption  during  the  48  h
hat  preceded  the  assessment.  The  REE  evaluation  was  per-
ormed  after  an  overnight  fast  and  all  individuals  came  to
he  lab  in  the  morning.
Weight  (kg)  and  height  (cm)  were  measured  for  deter-
ining  body  mass  index  (BMI).  Waist  circumference  (WC),
bsolute  fat,  fat-free  mass  (FFM),  and  muscle  mass  were
lso  measured,  as  described  previously.1
In  statistical  analyses,  data  were  presented  as
ean  ±  standard  derivation  and  percentage.  ANOVA
ne-way  was  used  to  compare  the  differences  between
EE  values  from  equations  and  indirect  calorimetry,  then
cheffe  post  hoc  test  was  used  to  identify  which  equation
alue  was  equal  to  the  REE  value  measured  by  IC.  Intraclass
orrelation  coefﬁcient  and  Bland--Altman  were  applied  to
ompare  the  differences  between  REE  values  from  IC  and
ested  equations.  The  software  STATISTICA  6.0  was  used
or  the  statistical  analyses  and  signiﬁcance  level  was  at
 <  0.05.
Regarding  sociodemographic  characteristics,  the  sample
onsisted  of  older  adults,  white  (85%),  not  workers  and
ostly  male  gender  (80%).  The  anthropometric  data  showed
igh  adiposity  with  suboptimal  muscle  mass,  as  described
reviously.1
All  equations,  except  de  Oliveira  et  al.,  under-
stimated  the  values  of  REE  measured  by  indirect
alorimetry  (indirect  calorimetry  =  1643  ±  383  kcal/day,  Mif-
in  St.  Jeor  equation  =  1243  ±  197  kcal/day  (p  <  0.05),  Harris
nd  Benedict  = 1237.3  ±  161  kcal/day  (p  <  0.05),  WHO1  =
300  ±  144  kcal/day  (p  <  0.05),  WHO2  =  1322  ±  131  kcal/day
p  <  0.05),  Owen  =  1453  ±  171  kcal/day  (p  <  0.05)  and  de
liveira  =  1572.2  ±  213  kcal/day  (p  >  0.05))  (Fig.  1).
Furthermore,  after  Bland  and  Altman  analysis,  Owen  and
e  Oliveira  equations  were  signiﬁcantly  associated  with  indi-
ect  calorimetry,  whereas  Owen  et  al.  underestimated  the
EE  in  −190.2  (−343;  −37.5)  kcal/day  or  −9.9  (−20.1;  0.2)%
nd  de  Oliveira  overestimated  the  REE  in  302.3  (198.5;
06.3)  kcal/day  or  19.6  (12.4;  26.7)%  (Table  1).
Although  de  Oliveira  equation  showed  similar  mean  val-
es  compared  to  IC,  and  an  association  was  found  between  IC
nd  de  Oliveira  and  Owen  equation,  we  noted  high  intervalsal.  Comparison  of  predictive  equations  of  resting
ctive  pulmonary  disease.  Rev  Port  Pneumol.  2016.
f  agreements  between  these  equations  and  IC.  For  exam-
le,  de  Oliveira  overestimated  the  REE  in  302  kcal  and  Owen
nderestimated  in  190  kcal,  which  can  result  in  high  or  low
Elsevier Espan˜a, S.L.U. This is an open access article under the CC
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Figure  1  Comparison  of  REE  values  (mean  ±  SD)  of  predic-
tive equations  and  indirect  calorimetry.  (a)  not  signiﬁcantly
different  from  values  measured  by  indirect  calorimetry;
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2b) signiﬁcantly  different  from  values  measured  by  indirect
alorimetry.  p  <  0.05.
nergy  intake,  respectively.  Hence,  we  suggest  that  none  of
he  equations  tested  in  the  present  study  should  be  used
n  clinical  practice  for  older  adults  with  COPD  because  it
s  equally  undesirable  to  overestimate  energy  expenditure
s  to  underestimate  it.  Both  extremes  are  counterproduc-
ive  and  might  have  consequences  for  the  patient  because
verfeeding  leads  to  higher  carbon  dioxide  production  which
ncreases  the  work  of  breathing5;  and  low  energy  and  pro-
ein  intake  can  result  in  muscle  mass  loss6 that  is  associated
ith  higher  mortality  in  older  adults7 and  in  COPD  patients.8
hus,  none  of  the  equations  was  ideal  for  estimating  REE  in
lder  adults  with  COPD  and  there  is  a  need  to  create  new
quations  for  this  speciﬁc  population.
The  main  limitation  of  the  present  study  was  that  the
mall  sample  size  constituted  mainly  by  male  patients  does
ot  permit  speculation  about  these  results  in  general  COPD
opulation  and  more  studies  evaluating  higher  number  of
lder  adults  with  COPD  are  needed.
Therefore,  we  concluded  that  the  majority  of  equa-
ions  underestimated  the  REE  and  all  equations  showed  low
ssociation  with  IC.  Therefore,  we  suggest  that  the  REE
quations  used  at  present  study  should  not  be  used  in  older
dults  with  COPD.
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